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various levels of physical and biological containment, involving special
laboratory equipment and procedures or attenuated hosts (most com-
monly the K-12 strain of the bacterium Escherichia coli).

Ten years after Asilomar, impressions of the meeting and its after-
math still differ. "For many people in the nonscientific community, it
is viewed as an act of scientific statesmanship at a high level,"
says Alexander Rich of the Massachusetts Institute of Technology.
"The other side of the coin, for many members of the scientific commu-
nity, is that it was a mistake, that the scientists overreacted, that
had they thought more carefully and looked at the available evi-
dence they would have understood that the hypothetical risks were
in fact imaginary."

As experience with recombinant DNA accumulated, it became clear
that many of the risks associated with the research either did not exist
or were initially overestimated. "We have had between 100,000 and a
million experiments worldwide in recombinant DNA activities with-
out, as one scientist has said, a sniffle," Rich points out. "The scare
scenarios were in fact erroneous." This reevaluation of risk has led to
successive revisions of the NIH guidelines. In 1978, just one year after
the National Academy of Sciences Forum on Research with Recombi-
nant DNA, where the hypothetical risks were a great concern, the ban
on the forbidden experiments was lifted, although several still require
the approval of the RAG and the director of NIH. Today nearly 90
percent of the experiments involving recombinant DNA are exempt
from the guidelines.

Nevertheless, new regulatory concerns have emerged. As biotechnol-
ogy begins to generate products for the marketplace, federal regulatory
agencies have channeled those products into existing regulatory pro-
cesses. The Food and Drug Administration traditionally approves new
drugs and biologies before they can be marketed. The Environmental
Protection Agency regulates certain microorganisms to be used in the
environment. The U.S. Department of Agriculture oversees the impor-
tation and interstate commerce of agriculturally important plants,
animals, and microbes. At the same time, research has progressed so
quickly that previously prohibited experiments for which concern
about safety or ethics still exists, such as the release of genetically
engineered organisms into the environment or human gene therapy,
are ready to begin.

This rapid evolution of biotechnology has left the government with
several distinct goals. It has the responsibility to protect human health
and the environment from any risks posed by biotechnology, even
though the extent of possible risks is conjectural. Simultaneously, it